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- The MAILING DATE of this communication appears on the cover sheet with the correspondence address - 
Period for Reply 



A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1 )M Responsive to communication(s) filed on 16 June 2005 . 
2a)M This action is FINAL. 2b)D This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 

Disposition of Claims 

4) |3 Claim(s) 1-36 is/are pending in the application. 

4a) Of the above claim(s) 21-30 and 32-34 is/are withdrawn from consideration. 

5) S Claim(s) 77-20 is/are allowed. 

6) I3 Claim(s) ;M0 is/are rejected. 

7) D Claim(s) 31.35 and 36 is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10) 13 The drawing(s) filed on 21 June 2004 is/are: a)K accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 

1 1) D The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 

12) Q Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). 
a)D All b)D Some * c)D None of: 

1. D Certified copies of the priority documents have been received. 

2. Q Certified copies of the priority documents have been received in Application No. . 

3. D Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 
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DETAILED ACTION 

1. The amendment filed on 06/16/2005 has been entered. 

Information Disclosure Statement 

2. If applicant is aware of any relevant prior art, he/she requested to cite it on form 
PTO-1449 in accordance with the guidelines set forth in M.P.E.P. 609. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form 
the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

A. Claims 1-3,6-8, and 10 stand rejected under 35 U.S.C. 102(b) as being antici- 
pated by TO H YAM A (5,710,447). 

With regard to claims 1-3 and 6 Tohyama discloses a Schottky diode with a semi- 
conductor substrate 1 including Si; a first metal area 14a including PtSi coupled to said 
semiconductor substrate 1 ; a barrier layer 15 including Si02 coupled to said first metal 
area 14a; and a second metal area 16 coupled to said barrier layer 15. Note figure 7B 
and column 7 lines 35-43 of Tohyama. 
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With regard to claims 7,8, and 1 0 Tohyama discloses a Schottky diode with a semi- 
conductor substrate 1 including Si; a first metal area 14a including PtSi coupled to said 
semiconductor substrate 1 ; and a second metal area 16 coupled to said first metal area 
14a. Note figure 7B and column 7 lines 35-43 of Tohyama. 

B. Claims 1,2,4,6-8, and 10 stand rejected under 35 U.S.C. 102(b) as being antici- 
pated by WEI et al. (4,672,412). 

With regard to claims 1 ,2,4, and 6 Wei et al. discloses a Schottky diode with a semi- 
conductor substrate 42 including Si; a first metal area 46 including PtSi coupled to said 
semiconductor substrate 42; a barrier layer 50 including SiN coupled to said first metal 
area 46; and a second metal area 54 coupled to said barrier layer 50. Note figure 3 and 
column 7 lines 5-14,29,36, and 37 of Wei et al. 

With regard to claims 7,8, and 10 Wei et al. discloses a Schottky diode with a semi- 
conductor substrate 42 including Si; a first metal area 46 including PtSi coupled to said 
semiconductor substrate 42; and a second metal area 54 coupled to said first metal 
area 46. Note figure 3 and column 7 lines 5-14,29,36, and 37 of Wei et al. 

C. Claims 1,2, and 5-10 stand rejected under 35 U.S.C. 102(b) as being anticipated 
by IRANMANESH ET AL. (5,059,555). 

With regard to claims 1 ,2,5, and 6 Iranmanesh et al. discloses a Schottky diode with 
a semiconductor substrate 14 including Si; a first metal area 52 including PtSi coupled 
to said semiconductor substrate 14; a barrier layer 54 coupled to said first metal area 
52; and a second metal area 51 including TiSi2 coupled to said barrier layer 54. Note 
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figure 1, column 4 lines 66-67, column 5 lines 51-53 and 63, and column 6 lines 1-14 of 
Iranmanesh et al. 

With regard to claims 7-10 Iranmanesh et al. discloses a Schottky diode with a 
semiconductor substrate 14 including Si; a first metal area 52 including PtSi coupled to 
said semiconductor substrate 14; and a second metal area 51 including TiSi 2 coupled to 
said first metal area 52. Note figure 1, column 4 lines 66-67, column 5 lines 51-53 and 
63, and column 6 lines 1-14 of Iranmanesh etal. 

Allowable Subject Matter 

4. Claims 1 1 -20 are allowed over the references of record because none of these ref- 
erences disclosed or can be combined to yield the claimed invention such as an inte- 
grated circuit comprising a semiconductor substrate; a first Schottky diode coupled to 
said semiconductor substrate, said first Schottky diode having a first amount of a first 
metal coupled to said semiconductor substrate and a second amount of a second metal 
coupled to said first amount of a first metal; and a second Schottky diode coupled to 
said semiconductor substrate, said second Schottky diode having a third amount of said 
first metal coupled to said semiconductor substrate and a fourth amount of said second 
metal coupled to said third amount of said first metal; wherein said first amount is at 
least .1 % more than said third amount and said second amount is at least .1 % more 
than said fourth amount, as recited in claims 1 1 and 17. 
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Claims 31, 35, and 36 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the limita- 
tions of the base claim and any intervening claims. 

Response to Arguments 

5. Applicant's arguments filed 06/16/2005 have been fully considered but they are not 
persuasive. 

It is argued, at page 13 of the remarks, that "The Applicants respectfully traverse the 
assertion in the Office Action (page 3) that element 15 is a barrier layer ... element 15 is 
for electrical isolation (column 7 lines 44-48)." However, there is nothing inconsistent 
with a barrier layer providing electrical isolation. 

It is argued, at page 14 of the remarks, that "[Tohyama's element 15] is not a diffu- 
sion barrier layer as advantageously claimed." However, in response to applicant's ar- 
gument that the references fail to show certain features of applicant's invention, it is 
noted that the features upon which applicant relies (i.e., "diffusion barrier layer," it being 
noted that Applicant claims only a barrier layer, in its broadest reasonable sense) are 
not recited in the rejected claim(s). Although the claims are interpreted in light of the 
specification, limitations from the specification are not read into the claims. See In re 
Van Geuns, 988 F.2d 1181, 26 USPQ2d 1057 (Fed. Cir. 1993). 

It is further argued, at page 13-14 of the remarks, that "The Applicants respectfully 
traverse the assertion in the Office Action (page 3) that element 16 is a second metal 
area in Tohyama Applicants respectfully submit that Tohyama's element 16 is a 
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shade film that is not part of the Schottky diode." However, Applicant's claim language 
requires "a second metal area coupled to [a] barrier layer" (claim 1 ). Tohyama's element 
16 meets the claims by virtue of being metal and being adjacent to barrier layer 15 (col- 
umn 7 line 45). 

It is argued, at page 14 of the remarks, that "Wei et al. teaches away from the ad- 
vantageously claimed invention because Wei et al. teaches a single metal Schottky di- 
ode structure (FIG. 3, column 7 lines 15-28)." However, column 7 lines 15-28 of Wei et 
al. does not recite a single metal Schottky diode structure. The cited passage merely 
describes one possible process for making a Schottky metal electrode that is a portion 
of Wei et al.'s Schottky diode. 

It is argued, at page 14 of the remarks, that "[Wei et al. 's element 50] is for electrical 
isolation (column 7 lines 29-36, Fig. 3): it is not a diffusion barrier layer as advanta- 
geously claimed." However, in response to applicant's argument that the references fail 
to show certain features of applicant's invention, it is noted that the features upon which 
applicant relies (i.e., "diffusion barrier layer," it being noted that Applicant claims only a 
barrier layer, in its broadest reasonable sense) are not recited in the rejected claim(s). 
Although the claims are interpreted in light of the specification, limitations from the 
specification are not read into the claims. See In re Van Geuns, 988 F.2d 1 181, 26 
USPQ2d 1057 (Fed. Cir. 1993). 

It is argued, at page 14 of the remarks, that "Wei et al.'s element 54 provides an oh- 
mic contact to the Schottky diode 44/46 (i.e. the work function of the metal is less than 
that of the semiconductor)." However, this statement is unsupported by Wei et al.'s dis- 
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closure. In point of fact Wei. et al. states, "column readout electrodes 54a-54d, respec- 
tively, are capacitively coupled to respective Schottky metal electrodes 46a-46d." Col- 
umn 8 lines 34-35. 

It is argued, at pages 15-16 of the remarks, that "Iranmanesh et al. teaches away 
from the advantageously claimed invention because Iranmanesh et al. teaches a struc- 
ture having two adjoining single metal Schottky diodes, namely from the emitter to the 
base and from the collector to the base (FIG. 1 , column 3 lines 50-55, column 5 lines 
51-62; note that the first single metal Schottky diode is comprised of elements 52/14 in 
location 50, while the second single metal Schottky diode is comprised of elements 
51/14 in location 30)." However, this statement appears to support the examiner's find- 
ing that first metal area 52 is coupled to semiconductor substrate, while doing nothing to 
refute the examiner's finding that barrier layer 54 is coupled to first metal area 52 and 
second metal area 51 is coupled to barrier layer. Applicant cites column 5 lines 51-62 of 
Iranmanesh et al. Immediately after the Applicant's cited passage, at line 63, Iran- 
manesh et al. state that "PtSi 52 is deposited and reacted so that one end contacts the 
TiSi 2 ." (Note, column 5 lines 51-53, that the "TiSi 2 " referred to in this passage is second 
metal area 51). Shortly thereafter, at column 6 lines 7-10, Iranmanesh et al. state, "E 

bamefrn^ 

This is the prima facie case of anticipation provided by Iranmanesh et al.: coupling be- 
tween substrate 14 and first metal area 52; then between first metal area 52 and barrier 
metal interconnect region 54, and then between barrier metal interconnect region 54 and 
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second metal area 51 Applicant's pointing out additional features found in iranmanesh et 
al. does nothing to refute the prima facie case of anticipation. 

With regard to claim 7 it is argued, at page 16 of the remarks, that "The Applicants 
respectfully traverse the assertion in the Office Action (page 3) that element 16 is a 
second metal area in Tohyama Applicants respectfully submit that Tohyama's ele- 
ment 16 is a shade film that is not part of the Schottky diode." However, Applicant's 
claim language requires "a second metal area coupled to [a] barrier layer" (claim 1). To- 
hyama's element 16 meets the claims by virtue of being metal and being adjacent to 
barrier layer 15 (column 7 line 45). 

With regard to claim 7 it is further argued, at page 16 of the remarks, that "Wei et al. 
teaches away from the advantageously claimed invention because Wei et al. teaches a 
single metal Schottky diode structure (FIG. 3, column 7 lines 15-28)." However, the 
passage applicant cites, column 7 lines 15-28 of Wei et al., does not recite a single 
metal Schottky diode structure. The cited passage merely describes one possible proc- 
ess for making a Schottky metal electrode that is a portion of Wei et al.'s Schottky di- 
ode. 

With further regard to claim 7 it is argued, at page 16 of the remarks, that "Wei et 
al/s element 54 provides an ohmic contact to the Schottky diode 44/46 (i.e. the work 
function of the metal is less than that of the semiconductor)." However, this statement is 
unsupported by Wei et al/s disclosure. In point of fact Wei et al. states, "column readout 
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electrodes 54a-54d, respectively, are capacitively coupled to respective Schottky metal 
electrodes 46a-46d." Column 8 lines 34-35. 

With further regard to claim 7 it is argued, at pages 16-17, that "Iranmanesh et al. 
teaches away from the advantageously claimed invention because Iranmanesh et al. 
teaches a structure having two adjoining single metal Schottky diodes, namely from the 
emitter to the base and from the collector to the base (FIG. 1, column 3 lines 50-55, col- 
umn 5 lines 51-62; note that the first single metal Schottky diode is comprised of ele- 
ments 52/14 in location 50, while the second single metal Schottky diode is comprised 
of elements 51/14 in location 30)." However, this statement appears to support the ex- 
aminer's finding that first metal area 52 is coupled to semiconductor substrate, while do- 
ing nothing to refute the examiner's finding that barrier layer 54 is coupled to first metal 
area 52 and second metal area 51 is coupled to barrier layer. Applicant cites column 5 
lines 51-62 of Iranmanesh et al. Immediately after the Applicant's cited passage, at line 
63, Iranmanesh et al. state, "PtSi 52 is deposited and reacted so that one end contacts 
the TiSi2." Note, column 5 lines 51-53, that the "TiSi/ referred to in this passage is sec- 
ond metal area 51 . Shortly thereafter, at column 6 lines 7-10, Iranmanesh et al. state, "A 
barrier metal interconnect region 54 is . . . provided over the TiSi 2 51 and PtSi 52 areas." This is 
the prima facie case of anticipation provided bylranmanesh et al.: coupling between sub- 
strate 14 and first metal area 52; then between first metal area 52 and barrier metal inter- 
connect region 54, and then between barrier metal interconnect region 54 and second metal area 
51. Applicant's pointing out additional features found ini Iranmanesh et al. does nothing to 
refute the prima facie case of anticipation. 
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Conclusion 

6. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time pol- 
icy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the ex- 
aminer should be directed to Thomas L. Dickey whose telephone number is 571-272- 
1913. The examiner can normally be reached on Monday-Thursday 8-6. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's su- 
pervisor, Nathan J. Flynn can be reached on 571-272-1915. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published appli- 
cations may be obtained from either Private PAIR or Public PAIR. Status information 
for unpublished applications is available through Private PAIR only. . For more informa- 
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tion about the PAIR system, see http://pair-direct.uspto.gov. Should you have questions 
on access to the Private PAIR system, contact the Electronic Business Center (EBC) at 
866-217-9197 (toll-free). 

TLD 

07/05 



